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Fixation ie a process which converts a biological entity in the form of 
living tissue to a dead IPSBB of proteins,fats,cellulose,minerals,etc., with the 
fond hope that the morphology of this dead mass corresponds fairly closely to t&t 
of the living material, This preemptive hope is valid. in those cases where it has 
been postdble to compare the morphology of fixed mterial with that of the living. 
Thie comparism can only rarely be made at all, and then only with extreme dffficlit 
ty, for available methods of microscopic and phiycoo-chemical amlysis are so crude 
that close studies can not ordinarily be made without the rapidly ensumg death of 
the living materiaf. 

Chemically considered, fixation is mostly an irreversible coagulation and 
denaturation of proteinaceous material. To the biologistsf regret, the organic 
chemists have really established very little about the chemical changes that con- 
stitute ooagulation,Indeed,until a much clearer picture than we now have is made 
available on these chemical precesses, most discussion on the chemistry of fixation, 
and therefore its theoreMcal basis, is worse than academic.1 have,however,attemp@ 
to stumble in the direction of a few vague hypotheses on the basis of such meagre 
information as is now available. However it might be said that the work I have done 
has raised far more questions than it hae settled. The only theoretical basis on 
which any chemioal-fixstion work can be analyzed is on that of the reactions af 
proteins. 

Zirkle (1928, et.seq,,) has probably done the most important recent work 
on fixation. Ee has shown (19213, '29) that the fixation images, which are the ap- 
pearances exhibited by stained,mounted sections fixed in a particular azmner, vary 
according to the pE of the fixative solution when a whole series of metallic chro- 
mates are used for fixatives, When the fixative yH Is Selow a point that is ap- 
proximately 4,4, a so-called acid imge is produced. 
the cell (Zea root-tips, 

In this case,the cytoplasm of 
Iron-hematoxy?An etain were used) Is dtaru~+ed '9 $vc 

a strip; or reticular o,;yeara:;ce to the truly h~zlogenc~ocs living c,gtop!asri 4n 
which distinct vacuoles a-e ex,$edded. In contrast w:tk: tLe .-false ,nicl,ure thoi; !.E 
given to the cytoplasm, the com::unento 9? ?Ae ;y,x.cleus mc CtE; ce:*fLyp.Cy!b\qa "I 8 z :'g- 
ba3ly t&e truest thft cm be &t,c;Tned. ~!?ro~~-sS,~~~eSapini?le fibers,nucleoli,and the 
nuclear reticulum are f',xed in such a way that subsequent stain!:ng gives high con- 
trast and that study of these efements is aided;furthermore,there ia a fa?rls accu- 
rate preservtaion of these elements,as shown by cmqxM.sm with living mate~-ie.l..& 
controversy still exists over th, * s;?indle fibers,which !.s not guite settled.% the 
cytoplasm,however, titochondria are dissolved out. 

On the other hand,a basim fixation,where the pH 3.s above 4.&, gives the 
follaring image: Cytoplasm is accurately fixed as an homo-Teneous su%stratw in 
which vacuoles,with distinct bounding membranes, and mitochondria, are dispersed. 
In the nucleus however, the chromatic reticulum has disanpeered, and is re~:lased 




